The purpose of this paper is to contribute to the discussion of the effects of published school rankings based on average scores obtained by students on national exams. We study the effectiveness of this (low-stakes) 
Introduction
Over the last decade, many countries and/or states introduced some form of accountability on schools in an attempt to increase their performance. This movement was at least partly generated by the frustration felt by many countries with the results of their heavily financed public education systems. The weaknesses of these results became clearer as the realization of internationally comparable exams, like Pisa and TIMMS was generalized became more widespread.
Accountability policies vary considerably, from the so-called low-stakes policies (disclosing information regarding the performance of schools) to high-stakes or consequential systems, whereby the financing conditions of the schools and/or the payments to teachers are made dependent on the outcomes of students. The effectiveness of these accountability systems on the learning conditions of the pupils and also their consequences over equity in society have been a topic of hot debate in the literature. Our purpose is to contribute to this discussion with an empirical analysis of a case study.
In this study we consider the impacts of the public disclosure of school rankings, a low-stakes accountability policy, which may be seen as an important step in the direction of increased accountability of schools, with the goal of improving the performance of schools and students. Nevertheless, it may also have negative consequences in terms of equity if it leads to increased concentration of low-performing students in the worst ranked schools.
We consider the case of Portugal, where every year several newspapers publish rankings of every high school (public and private) based on the average scores obtained by students on national exams. These rankings are based on data furnished by the Ministry of Education, but are the responsibility of the newspapers, which work the raw data. We focus on the rankings of secondary schools published between 2003 and 2010, and study the effect of these rankings in terms of the ability of well classified schools to attract students and of the closing of badly classified ones, and therefore on the evolution of the distribution of school classifications. We distinguish between private and public schools, as we expect that there is more flexibility and freedom of choice in the subset of private schools, allowing for a stronger effect of the rankings on these schools.
The organization of the paper is the following: Section 2 presents a review of the literature. Section 3 briefly describes the data. In Section 4 we check whether students react to these rankings, by moving in or out of high-schools according to their scores. This should help to understand the impact and the vehicle through which the publication of rankings affects schools. In Section 5 school closings are analyzed and we study more thoroughly the impact of the published ranking on the probability that schools close. In Section 6 we deepen the analysis of the consequences of the publication of rankings on social asymmetries by looking at its effect on the concentration of low-income students in low performing schools. Section 7 concludes.
Literature Review
Using different data sets and methodological tools, several authors, have shown that accountability policies, even low-stakes ones consisting of the mere disclosure of information concerning students' grades (such as the one considered in this paper) have significant and positive effects on students' behavior. Figlio and Lucas, 2004 , showed that low-stakes accountability policies have strong effects on parents' choices and are reflected in changes in housing prices; Figlio and Rouse, 2006 , using data from Florida, where a hard-stakes policy was launched, estimated the effects of stigma and threat of vouchers on the performance of schools and concluded that the improvements of poorly performing schools were, in fact, very large; Chakrabarti, 2008, examined the impact of different incentive schemes and showed that the 1999 Florida accountability program unambiguously improved schools' performance. Hanushek and Raymond, 2004 , also reported increased scores for all students, following the introduction of accountability policies in the US, although they found a much weaker impact of low-stakes policies relative to the effects of sequential or high-stakes measures. Using data from Pisa 2003 for more than 180,000 students from 27 OECD countries Schutz et al., 2007 also found a positive relationship between accountability and academic outcomes. Koning and van der Wiel, 2010 , which is the only paper we are aware of that also looks at school rankings published by a newspaper in the Netherlands, also concludes that they have a positive impact.
In spite of the positive effect of increased accountability reported in the literature, many see the publication of rankings as misleading, stressing that the higher rankings exhibited by private schools derived exclusively from the more favorable background of their students, and not from the better quality of private schools. Moreover, it is feared that the public disclosure of bad outcomes might reinforce the negative performance of those already disadvantaged schools without any sizeable offsetting positive effect on initially "good" schools. The negative impact of the publication of the rankings could be due to cream-skimming of both students and teachers, or to motivational effects as shown, for instance, by Clotfelter et al., 2004 . Nevertheless, this negative consequence of accountability on disadvantaged students is not unambiguously reported in the literature. For instance, using data from Florida, Chiang, 2009 , concluded that the "worst" performing schools, when subject to a high-stakes accountability policy, did in fact improve their educational output, and that these improvements persisted in the medium-run, particularly for mathematics.
The impact of schools' classification on equity has been addressed in different perspectives in the literature. Analyzing the impact of school grade assignment on the housing market in Florida, Figlio and Lucas, 2004 , concluded that provision of information about schools' quality had strong negative distributional consequences, at least in the short run. Clotfelter et al., 2004 , using data for North Carolina, studied the potential adverse effects of school accountability systems on the capacity of schools serving disadvantaged students to attract and or retain the best teachers, thereby harming already "bad" schools, and concluded that those schools in fact had an increased turnover of teachers following the introduction of accountability policies. The study by Schutz et al., 2007 , mentioned above, analyzed the impact of different systems of students' evaluation and concluded that in spite of having a strong positive effect for all students, external exit exams tend to increase inequality by benefiting less students with low socio-economic status.
Finally, there is a vast body of empirical literature dealing with the different possible ways in which accountability systems can be "cheated" or even lead to perverse educational results. Cullen and Reback, 2006 , using panel-data for Texas in the 1990s and Figlio and Getzler, 2002 , using data for Florida, concluded that schools manipulated the composition of students taking the exams in order to maximize ratings; Jacob, 2005, using panel data for Chicago students, showed that schools and teachers reacted strategically to accountability policy, investing too much on test-specific skills (easily observable) at the cost of other school outputs, not so easily measurable and cheated the system in several ways; Reback, 2009 , using student-level paneldata from Texas, found that the phenomenon of "teaching to the grade" holds true, and leads schools and teachers to concentrate their efforts on marginal students, at the cost of good and bad students. Using data for Chicago, Neal and Schanzenbach, 2010 , were led to a similar conclusion. Therefore, it could be argued that any reported beneficial effects of accountability were merely the result of schools gaming or cheating the system, with no real content as far as effective quality evaluation is concerned.
The position emphasizing the possible negative effects of the publication of school rankings is shared by politicians in different countries, and calls for the prohibition of public disclosure of school rankings that is seen in Norway and some other European countries (see Elstad, 2009 ).
The Data
Our dataset covers the whole population of 12th grade national exams in Portugal. These exams are required for graduation from secondary school. Also, access to University is determined to a large extent by the scores obtained by the students on these exams. Information concerning the size of the school, the number of schools in each municipality, each school's geographic location, and its public or private status was also extracted from this same data set.
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Throughout this period 615 schools were observed, 117 private and 498 public. Out of these, 50 were closed, and a number of others do not have results in at least one year. We label permanent schools the subset of 554 schools that were ranked in every year throughout the period 2003-2010. Out of these, 89 are private, and the remaining 465 are public.
Analysis of the impact of published rankings on students' decisions
In order to evaluate whether published rankings 4 affect students' decisions about the school that they choose to enroll in, we regressed the percent change in the number of exams performed in each high school between 2003 and 2010 on the rank of the school. This rank was measured as an average across the years for which each school has scores, reflecting the cumulative nature of the reputation building process.
Most Portuguese students decide on which school to enroll in for secondary level exams at the beginning of secondary education (10 th grade) but some students change school in their last year of secondary education (12 th grade). Thus, we calculated the average rank taking into account the schools' rankings available at these two moments in time: for students sitting for exams in 2010 this means considering rankings from 2003 to 2007 or alternatively, from 2003 to 2009. Considering the average ranking also decreases the bias caused by mean-reversion problems. 5 We controlled for the private versus public nature of the school, and in order to test whether the impact of published rankings is weaker for public schools, we also considered the cross-effect between the rank and the public character of the school. We also controlled for the school size (measured by the number of exams in 2003) and for the degree of competition among schools in each region. As an indicator of the degree of competition we considered two alternative measures: i) the number of schools in the same municipality in 2003, and ii) the Herfindahl-Hirschman Index of concentration also computed for 2003.
To test if the impact of published rankings is greater for schools subject to stronger competition, we also considered the cross-effect between the rank and the competition measure. We included a dummy for each region in all the regressions to control for differences in the demographic evolution across regions and other regional characteristics. Our benchmark specification is the following:
The function was estimated by ordinary least squares and the results are shown in Tables 2 and  3 . In the regressions where cross-effects were considered the measure of the rank in the crosseffect was the one considered in that regression. Table 2 shows the results for the regressions that considered all the schools in the sample and Table 3 shows the results considering only the subset of permanent schools. We anticipate that 5 The problem of mean reversion is the greater the smaller the school is. This issue is analyzed in detail in Chay, 2005 .
the effects of the ranking should be greater in the first set of equations than in the second set, as in the second case we are eliminating from the sample those schools where the decrease in the number of exams was so large that at some point there were no exams: the school closed.
Our main result is that the direct impact of the ranking on the number of exams has the expected negative sign and is highly significant. 6 An increase in the rank of the school (corresponding to a deterioration of quality) leads to a decrease in the number of exams carried out in that school. For the subset of permanent schools, the coefficient of the rank is smaller than when the whole sample is considered, but still significant. The fact that the effect of the ranking on the percent variation in the number of exams is weaker when we exclude from the sample those schools that closed suggests that much of the impact is to lead to the closing of badly classified schools. We study this aspect further in the following section.
In order to ascertain whether the impact of the ranking depends on the quartile in which the school is classified we have also carried out the regressions including a dummy per quartile of scores. 7 These quartiles were defined considering the rankings in the initial year, 2003, for the whole set of schools. The results of these estimations are shown in Table 4 . When a dummy per quartile was included we concluded that only within the first quartile the impact of the ranking was not significant. This suggests that families have a type of reservation quality level above which minor changes in the ranking position are considered irrelevant.
The size of the school has a negative impact on the percent variation in the number of exams. The parameters are significant at the 1% level in all regressions. The number of schools available in the region is also statistically significant: when the number of alternatives increases, the percent variation in the number of students is lower. This result is confirmed in the regressions where this variable was replaced by the Herfindahl-Hirschman Index of concentration. This variable exhibits a positive impact on the variation of exams and is statistically different from zero in the equations carried out with the whole set of schools. Finally, the cross-effect between the ranking and the degree of school competition in the region is not significantly different from zero in most cases. We also tested the relative share of each school, instead of the Herfindahl-Hirschman Index, but the results did not improve.
The public nature of the schools enters the equation in two different ways, by itself and as an interaction with the rank. In the regressions where only the direct effect is considered, this is always significant and positive, indicating that public schools have larger percent variations in the number of students across the period. When we also consider the cross effect "Public⤬Rank", to check if the impact of the rank is different for public and private schools, the results show that there is no significant difference on the impact of the ranking between private and public schools. However, when we re-estimated the functions including a dummy per quartile, the difference between private and public became strongly significant for the lower quality schools: the number of students in "bad" public schools react significantly less to the publication of rankings than their private school counterparts, as anticipated. These results are shown in Table 4 . 
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0 In order to control for the possible endogeneity of the rankings in the last years, we reestimated all the equations taking the ranking of 2003 as the exogenous variable. The results did not change, suggesting that endogeneity is not a problem here.
The overall goodness of fit, measured by R 2 , is relatively low, showing that there are other factors not included in the equations that explain the variation in the number of exams. Those factors surely include socio-economic characteristics of the family and peer effects, variables that are not available at the school level for the time being. Geographic specificities are captured by a dummy for each of the 20 regions considered. 
Probability of closing
The differences in the results in terms of the level of significance of the obtained coefficients considering either the whole set of schools or only the permanent ones led us to think that an important part of the effect of published rankings is the closing of badly classified schools. Thus, we now look more closely at the event of closing.
In our analysis a closed school is one that presents no students to the national exams. Table 5 shows that there were a considerable number of schools closing in the period under analysis, with the majority of the closings occurring before 2007. Note that 2003 is the beginning of the routine publication of rankings by newspapers. To examine how the probability of closing depends on the published rankings, we divide schools into groups according to the distribution of average scores. Intervals of schools were defined taking into account the whole set of schools that were examined in 2003. We calculate the average score of each school, then the deviation to the mean of the year, and divide by the standard-deviation of the whole distribution. The resulting values are then classified into the six intervals described in Figure1. On the y axis we plot the percentage of schools that closed, per interval.
The analysis of the schools that closed during this period reveals that the probability of closing is asymmetric toward badly performing schools. We estimated the probability that a school closes as a function of published rankings, considering the same controls as in the previous regressions. Regarding the rank classification for each school, we did not include the publications after 2007, given that our prior analysis shows that the trend toward school closings was not significant after 2008 and most of the schools that closed did so in the initial years of the analysis. Thus, we considered alternatively the rankings published in 2003 and the averages of those published in 2003 and 2004 or between 2003 and 2007 . We again introduced a dummy for public schools, as our previous results led us to expect these to exhibit a weaker reaction to published rankings.
The results of the estimation are shown in Table 6 . We assumed a Probit function for the probability to close 9 . The results show that the probability of closing depends on the rank classification and that the impact is positive and significant, as anticipated: a higher rank (lower average scores) increases the probability that a school closes.
The dummy for being a public school enters the equations in two ways, as before, directly and through its interaction with the results of the published ranks. When only the direct effect is considered, it is never significant. The interaction effect is only significant when we consider the 2003-2007 rank. In this case the Wald test on the significance of the two parameters taken together shows that for public schools the impact of the rank on the probability of closing is not significant.
The size of the school has a significant and negative impact on the probability that a school closes, a finding that, once again, confirms our expectations. Finally, the coefficients on the effective alternatives existing in the municipality, measured either by the number of schools or by the Herfindahl-Hirschman Index always have strongly significant values, showing that the probability that a school closes is directly related to the degree of competitiveness at the school supply level.
The overall goodness-of-fit measure 10 shows a high value, suggesting not only that these factors matter for the decision to close a school, but also that they are the important ones.
On average, moving up in the ranking by one place (meaning poorer results) increases the probability of closing by 0.0307 percent points, an increase in size decreases this probability (an increase of ten students decreases this by 0.0342 percent points), one more school in the region increases the probability to close by 0.2795 percent points and public schools have a probability to be closed that is lower by 5.1117 percent points relative to private ones. -4.17 -4.32 -4.98 -4.08 -4.25 -4.91 -3.78 -4.02 -4 Figure 2 shows the impact of the ranking on the probability to close for private and public schools, obtained from the regression with the averages of the ranks published between 2003 and 2007 (Equation 7 ). In spite of the fact that there is no interaction variable between the rank and the public versus private nature of the school in this equation, the graph shows a different response of these two types of schools to the ranks. This difference is due to the dependence of these marginal effects on the whole set of values taken by the regressors. 
Private Public
As mentioned above, the results so far indicate that for public schools the impact of the ranking on the probability of closing is not significant. In order to explore this issue in more depth, we re-estimated the equations, including a dummy per quartile on the regressions. The results of this procedure are shown in Table 7 . We conclude that the probability that a private school closes depends on published rankings for every quartile. The equivalent reaction for public schools -closing as a consequence of the ranking, which was negligible in the regressions with the whole sample -is now significant for the lowest quartile of the distribution. -ratio -4.65 -3.20 -4.68 -4.48 -4.86 -4.64 RANK 
The publication of rankings and equity
The last issue analyzed is whether the publication of rankings has increased inequality in society, by worsening the relative position of individuals with the lower initial economic status. As stated above, we do not have individual student data, but for 80 public schools located in the region "Centro", we do have data on the percent of students benefitting from some type of special social benefit both in 2004 and in 2010, per school. 11 This social benefit can include free meals, free meals plus free books and stationary, or even some monthly allowance.
We calculated the change in the percentage of students receiving social aid between these two periods, per school, and regressed this variable on the rank of the school, its public versus private nature, the size of the school, and the degree of competitiveness of its environment, as before. Once again, we used dummies for the different geographic locations (in our sample now restricted to 6).
The results from these equations are shown in Table 8 . The coefficient of the rank is significant and has the expected sign: relatively poorer students become more concentrated in poorly performing public schools. This outcome confirms some results already obtained with other datasets that suggest that social stratification may increase as a result of (even weak) accountability policies. To gain greater insight into this finding we performed the same estimations including a dummy per quartile, defined as before. The results are shown in Table 9 . The coefficients of the variables related to the size of the schools and the competitiveness of their environment are not statistically significant. So, in equations (2) and (4) of Table 9 we show the results for the estimations without these variables. We find that the effect of the rank on the concentration of students receiving social aid is significant only for quartiles three and four. This confirms our earlier conclusion about the equity-decreasing effect of the published rankings. 
Conclusions
Our results suggest that the publication of rankings has strong effects upon families and schools. Students react by moving in and out of the schools, according to their published rank. This is an interesting point given that, at least for public schools, there are typically legal restrictions on enrollment decisions, according to the geographic location of the household. 12 Even so, students exert some choice over which school to enroll in. This result is in line with the empirical literature about the effects of low-stakes accountability policies on the performance of schools measured by scores in national exams.
The effect for private schools is stronger and deeper, for schools with poorer classifications. Low-scoring private schools tend to disappear, while the same does not hold true for public schools.
We also showed that published rankings have a negative impact on equity, by increasing the concentration of lower income students in badly performing schools. This conclusion calls for the need to design and implement policies specifically aimed at improving the quality of the worst public schools in the rankings, thus allowing the education system to continue to benefit from the efficiency-enhancing effects of the accountability policy without compromising social mobility and cohesion.
As mentioned above, several authors have stressed that part of the effect of the publication of the ranks on the average score of schools can be due to several forms of "cheating" or "working to the score". A common way to do this is to withhold from national exams those students that are expected to perform below the average. To investigate this, one would need to correct the information about scores by the percent of students enrolled at the beginning of the year that actually perform their exams in the school, an information that is unavailable to date. Nevertheless, our point here is not to state that the rankings are a good instrument of policy, but rather to analyze whether their publication has consequences over the education system. Our conclusion is that they have, and that these effects are strong. This conclusion reinforces the need to verify the type and quality of the information implicit in those rankings.
Further, as mentioned above, the disclosure of this information is independent from any government intervention. This raises the issue of the existence of potential benefits stemming from the public disclosure of complementary information.
